Study design: Longitudinal, multi-wave panel design. Objectives: To explore the changes in and the relationships between appraisals and coping with mood, functioning and quality-of-life (QOL) pre-and post-rehabilitation for acute spinal cord injury (SCI). Setting: The data collected was part of an ongoing study from specialist units in selected British, Swiss, German and Irish SCI centres. Methods: Questionnaires (Functional Independence, QOL, Mood, Appraisals, Coping and Support) were administered to 232 patients at 12 weeks post injury and sent to participants at 1 and 2 years post injury by post. Results: Significant changes were observed in various outcome measures between 12 weeks and 1 year post injury, with little significant change occurring during the following year. Appraisals and coping at 12 weeks post injury were significantly related to outcome scores and also contributed significantly to the variance in QOL, mood and stress-related growth at 2 years post injury.
INTRODUCTION
Sustaining a spinal cord injury (SCI) not only causes major changes to an individual's physical and functional independence but also the extended rehabilitation period means that the patient's personal life style is similarly disrupted. While the patient relearns simple tasks or masters new skills, they must also adjust to and accommodate to life with a SCI.
Quality-of-Life (QOL) ratings taken from SCI populations are generally found to be lower than those obtained from the general population. 1 Why however, in-depth analysis of these findings has revealed that QOL ratings are linked to secondary complications, activity limitations and barriers to participation 2, 3 rather than to factors relating to the injury itself or degrees of physical ability. 4, 5 In fact, the majority of people with SCI report a high level of life satisfaction, 6 with research indicating that life satisfaction is directly related to involvement in productive activities, such as employment and leisure pursuits. 7 Qualitative studies highlight the importance of meaningful relationships, responsibility, a sense of control over one's own life and engagement in meaningful activity in increasing the individual's QOL. 8 Psychological problems (for example, depression and anxiety) following SCI also appear to be related to individual appraisals and coping responses rather than level of injury or functional impairment. 1 Social support has been found to be related to psychological outcomes and adjustment after SCI, 9, 10 has been identified as a predictor of early mortality 11 and is associated with low hopelessness and depression scores. 12 A review by Galvin and Godfrey 13 suggested that the way people think about or 'appraise' their injury and the coping strategies they use in response to these appraisals have a significant role in the process of adjustment. In this context we consider 'adjustment' to include both psychological wellbeing and social functioning. In individuals with SCI, negative coping strategies have been linked to increased levels of depression and emotional distress 14 and decreased levels of life satisfaction and participation, 15 whereas positive adjustment to injury is found to be associated with active coping and positive reinterpretation. 16 Kennedy, Lude, Elfström and Smithson 17 examined the relationship between appraisals of injury and coping responses across time to find that individuals who initially interpret their injury as a challenge are more likely to use adaptive coping strategies such as acceptance. At 1-year follow-up, their scores on measures of QOL, anxiety and depression were considerably better than in individuals who initially interpreted their injury as a loss or a threat.
With increasing research suggesting a link between psychological factors and long-term outcomes, the current study aimed to explore the relationships between appraisals and coping variables, psychological wellbeing and QOL pre-and post-active rehabilitation. The current study extends research by Kennedy, Lude, Elfström and Smithson 18 by following up participants at 1 and 2 years post injury. The questions to be explored are:
1. What changes are observed in appraisal and coping variables and outcome scores between 12 weeks, 1 year and 2 years post injury?
2. What are the relationships between appraisals and coping variables at 12 weeks post injury and outcome scores at 2 years post injury?
MATERIALS AND METHODS

Participants
Patients with newly acquired traumatic/non-traumatic lesions were recruited from selected British, Swiss, German and Irish spinal centres. Individuals recruited had sustained their injury between the ages of 18 and 83 years, and were fluent in the language of the country from which they were recruited. Individuals with a known head injury or communication disorder were excluded from the study, as such difficulties would prevent comprehension of and completion of the questionnaires.
Design
A longitudinal multi-wave panel design was used. Data was collected at the following time points: 12 weeks post injury, 1 year post injury and 2 years post injury.
Materials
The following questionnaires were chosen as they are frequently used to measure the concepts addressed in this study, they have good psychometric properties and have previously been used with individuals with SCI. A double translation method was used for all questionnaires.
Outcome measures
Functional Independence Measure (FIM). FIM assesses the degree of independence in activities of daily living in six areas of function: selfcare, mobility, sphincter control, locomotion, communication and social cognition. 19 Respondents indicate on a Likert scale ranging from 1 (complete assistance needed) to 7 (completely independent) with higher scores indicating a greater level of independence. This measure has a good psychometric profile and has been favourably evaluated for use as a self-report measure in the SCI population. 20 Hospital Anxiety and Depression Scale (HADS). HADS enables detection of clinical cases and assessment of severity without contamination of scores through physical symptomology. 21 Scores on Anxiety and Depression subscales can be obtained separately with higher scores indicating greater psychopathology. This measure has previously been validated for use in SCI populations. 22 Quality of Life (WHOQoL-BREF). An international, cross-culturally comparable QOL assessment instrument comprising of 26 items in four domains: physical health, psychological health, social relationships and environment. 23 Higher scores on each subscale indicate a greater perceived QOL in that area. This measure has previously been used in the SCI population. 24 Spinal Cord Injury Quality of Life Questionnaire (SCI QL-23). The SCI QL-23 consists of 23 items that were found to best predict overall QOL in individuals with SCI. 25 Two factors were used; problems regarding injury (PROB; six items), which was derived from a list of 10 questions 26 describing perceptions of physical dependency (being unable to walk or move freely, needing help with many things, being unable to do things when wanted), of complications and of social stigma. Physical/social functioning (FUNC; 10 items) covers limitations in mobility, body care and movement and social interaction. High scores on the subscales of this measure represent limitations in SCI-related QOL.
Resource, coping and appraisal measures The Stress-Related Growth Scale (SRGS-15). The SRGS-15 is a 15-item measure of self-reported stress-related growth. 27 SRGS items reflect positive changes in personal resources, social relationships and coping skills. Participants are asked to think about a stressful event in their life and respond to statements on a three-point scale. The SRGS-15 has a good internal consistency (Cronbach's alpha¼0.94) and test-retest reliability over a 2-week period is acceptable (r¼0.81).
Higher scores indicate greater levels of stress-related growth.
Perceived Manageability Scale (PMnac). This is a newly developed subscale of the Needs Assessment Checklist. 28, 29 The perceived manageability subscale of the Needs Assessment Checklist consists of six items measuring how often an individual has certain feelings or beliefs about their injury and/or situation on a four-point scale. The scale aims to measure the extent to which an individual believes their situation is manageable, indicated by higher scores and is designed to be sensitive to change. This scale was shown to be psychometrically reliable with a Chronbach's alpha of 0.70 upon removal of item number five from the scale (0.64 with all items). 28 Appraisal of Life Events Scale (ALE). A checklist of 16 adjectives designed to elicit respondents' cognitive appraisals of stressful life events in terms of threat, challenge and loss, with higher scores on subscales indicating the individual appraises the current situation in this way. 30 It has been shown to have a good factor structure, good test-retest reliability, internal reliabilities and construct validity. 30 The ALE questionnaire has previously been used in a SCI population. 31 Spinal Cord Lesion-Related Coping Strategies Questionnaire (SCL CSQr). This measure was developed specifically for use with individuals with SCI to explore coping processes and contains 12 items measuring three coping strategies: acceptance, fighting spirit and social reliance. 32 Higher scores on a subscale indicate that the individual tends to use that coping strategy in response to a stressor. The scale has good psychometric properties and acceptable internal validity correlations and internal reliability coefficients for the three strategies. The questionnaire used in the present study contained amended wording of some questionnaire items, based on the findings of previous research. 33 Selected subscales from the COPE. The COPE is a generic coping measure, which measures coping styles as opposed to situationspecific coping strategies. 34 This measure has been successfully used with a SCI population. 35 Three subscales found in previous research 35 to be associated with adjustment were used: positive reinterpretation, behavioural disengagement and planning. Higher scores indicate the greater use of a particular coping style.
The Sense of Coherence Scale (SOC). The SOC scale contains 13 items that measure ease of understanding, manageability and meaningfulness of stressful life situations. 36 Higher scores indicate a stronger SOC and better-perceived health. This measure has previously been used in SCI populations. 17 The Short Form Social Support Questionnaire (SSQ6). This scale is a brief measure of perceived social support. 37 It is a 6-item version of the original 27-item SSQ. 38 The SSQ6 assesses two dimensions of social support; number of supports (a quasi-structural measure) and satisfaction with support (a global functional measure). The SSQ6 is reported to show satisfactory psychometric properties, with high internal consistency for both number and satisfaction subscales (alpha¼0.90-0.93) and high test-retest reliability. 38 Higher scores indicate a greater quantity of support and satisfaction with social support.
Demographic information
Questions to obtain the demographic information of gender, age and injury type.
Procedure
Data included in the current study is part of a longitudinal study looking at adjustment and coping during the first 2 years of injury. Participants were approached shortly after admission to the rehabilitation centres and once medically stabilised provided with an information leaflet about the study. Questionnaires were administered by a trained member of the Psychology team at 12 weeks post injury. In the UK, this time point is typically when patients begin their active rehabilitation in SCI rehabilitation centres. At 1 year post injury all participants had completed their active rehabilitation and were discharged from hospital, so questionnaires were sent by post at 1 year and 2 years post injury. Reminder letters were sent out to the participants to reduce attrition rates. Data was collected in a number of countries with one or more specialised centres and entered into a standardised template. Data was entered using coded strings and stored in accordance with ethical guidelines and data protection laws. Ethical approval for this study was obtained from each Centre's local research ethics committee. All applicable institutional and governmental regulations concerning the ethical use of human volunteers were followed during the course of this research.
Data analysis
Data were analysed using the Statistical Package for Social Sciences. Data quality checks were performed to examine the distribution of measures and internal consistencies of the scales. Changes in measures over time were examined using paired sample t-tests. Correlation analyses were conducted to investigate the relationships between appraisals and coping variables with outcome measures. Stepwise regression analyses were performed on the outcome measures controlling for the effects of the sociodemographic variables of gender, age and injury type. Most of the sample (where injury data was provided) were categorised as having complete paraplegia (N¼63, 32%) followed by incomplete tetraplegia (N¼54, 27.4%), incomplete paraplegia (N¼41, 20.8%) and complete tetraplegia (N¼39, 19.8%) at 12 weeks post injury. At 1 year post injury, the majority of the sample were categorised as having complete paraplegia (N¼51, 35.7%) followed by incomplete tetraplegia (N¼42, 29.3) and complete tetraplegia and incomplete paraplegia (both groups N¼25, 17.5%). Injury data was unavailable for one respondent at this time point. At 2 years post injury, the majority of this sample were classified as having complete paraplegia (N¼32, 35.6%) followed by incomplete tetraplegia (N¼28, 31.1%), incomplete paraplegia (N¼17, 18.9%) and complete tetraplegia (N¼13, 14.4%). Table 1 .
RESULTS
Response rates
Changes in scores between time points
The results in Table 1 indicate that most of the significant changes in the outcome measures occurred between 12 weeks and 1 year post injury, with little significant change occurring during the following year.
HADS anxiety and depression scores were grouped according to cut-off scores (0-7¼non clinical case, 8-10¼possible case, 11-21¼clinical case) and percentages of participants falling into each category at the three time points are displayed in Table 2 . No significant changes were observed in HADS scores at any of the three time points.
Relationship between appraisals, coping and outcome measures Correlation analyses were conducted to investigate the relationships between appraisals and coping variables at 12 weeks post injury and outcome measures at 2 years post injury. Results of these analyses are displayed in Tables 3 and 4. Significant relationships were evident between most appraisal and outcome measures, as shown in Table 3 . Table 4 illustrates that the following coping strategies were significantly correlated with outcome measures: COPE positive interpretation (physical and psychological QOL, stress-related growth), SCLCSQ acceptance (psychological QOL, SCQoL problems regarding injury, anxiety and depression, stress-related growth), fighting spirit (psychological QOL, depression, stress-related growth) and social reliance (Physical QOL, SCQoL problems regarding injury, SCQoL physical and social functioning, depression).
To investigate the contribution of appraisals and coping strategies at 12 weeks post injury to the variance in psychological QoL, SCI-related QoL, anxiety, depression and stress-related growth at 2 years post injury, stepwise regression analyses were performed. To control for socio-demographic factors, neurological deficit and personal beliefs, the variables gender, age, injury type, SOC at 12 weeks and perceived manageability at 12 weeks were included among the potential predictor variables, which were stepwise regressed on psychological QOL, SCI-related QOL, anxiety, depression and stress-related growth at 2 years. Results are displayed in Table 5 .
Individuals' SOC scores and 'challenge' appraisals explained 41.3% of the variance in Psychological QoL at 2 years post injury. Perceived Manageability, 'loss' appraisals and social reliance coping strategies explained 34.9% of the variance in the individual's ratings of the problems they experienced regarding their injury (dependency and social stigma), whereas social reliance alone explained 30.2% of the variance in the problems they experienced related to physical functioning and social interactions. SOC explained 30.2% of the variance in anxiety, whereas SOC, challenge appraisals and gender explained 38.7% of the variance in depression. The coping strategy 'acceptance' explained 14.6% of the variance in stress-related growth.
DISCUSSION
The current study explored the changes in and the relationships between appraisals and coping with mood, functioning and qualityof-life pre and post rehabilitation for acute SCI. It extended research by Kennedy et al. 18 by exploring outcomes for this patient group at 2 years post injury.
A significant increase in the motor subscale of the FIM and in the total FIM score was observed from 12 weeks to 1 year post injury with no further increases between 1 and 2 years post injury. It seems that the participants in this sample tended to make most of the improvements in their functional independence during their stay in hospital. Exploration of levels of anxiety and depression (HADS) revealed a slight increase in scores on both subscales from 12 weeks to 1 year post injury. Anxiety and depression scores decreased again at 2 years post injury. A similar pattern of results was observed when participants were grouped according to cut-off scores. This peak in emotional distress at 1 year post injury may be indicative of increased concerns regarding discharge into the community, and has been documented in previous studies. 12 At 2 years post injury, the sample were found to be fairly psychologically well adjusted, with only around 20% of the sample scoring above clinical cut-off points for anxiety and depression. These levels are slightly elevated in comparison with the normal population.
There was a significant decrease in scores on the 'Psychological' and 'Social' subscales of the Quality of Life measure (WHOQoL-BREF) between 12 weeks and 1 year post injury; this may be related to the slight increase in observed scores on measures of anxiety and depression between these two time points. However, in contrast to score on the HADS, scores on the WHOQoL-BREF then remained stable from 1 year to 2 years post injury. With regard to Quality of Life specifically related to SCI (SCI-QL23), scores on the 'problems regarding injury' subscale did not change between 12 weeks and 1 year post injury but decreased significantly between 1 year and 2 years post injury. Scores on the 'physical and social' subscale decreased significantly between 12 weeks and 1 year but then remained stable at the 2 year follow-up.
Stress-Related Growth Scale scores remained stable over time. In the initial analysis of this sample, Kennedy et al. 18 found an increase in SRG between 6 and 12 weeks post injury. This suggests that in this sample, the first 12 weeks following injury was the time period for patients to reflect on positive changes in personal resources, social relationships and coping skills.
Previous analysis of this sample 18 and results from the current study revealed that, as with SRG, scores on measures of Perceived Manageability and the Appraisal of Life Events (ALE) questionnaires plateaued at 12 weeks, with no further increases observed at 1 and 2 years post injury. These findings highlight the importance of nurturing patients' self-efficacy and positive appraisals during this time to facilitate adjustment and long-term psychological wellbeing.
When scores on the Coping Orientations to Problems Experienced (COPE) questionnaire were examined, significant changes were observed on all three subscales between the 12 week and 1 year post injury time points, with no significant changes at the 2-year follow-up. Participants were less likely to use positive reinterpretation and planning at 1 year, and more likely to use behavioural disengagement as a way of coping with their injury. Concerning the SCI-specific measure of coping strategies, the SCL CSQr, significant changes were observed between 12 weeks and 1 year post injury, with no significant changes at the 2-year follow-up. At 1 year post injury, participants were found to score lower in the domains 'social reliance' and 'fighting spirit' . Although a reduction in both of these domains may appear counter intuitive, it may be that during the initial stage following injury, participants utilise strategies that are not usually required in everyday life and the reduction in 'fighting spirit' may signify a return to baseline levels. Scores on the SOC scale also changed between 12 weeks and 1 year, decreasing slightly between the two time points.
Between 12 weeks and 1 year post injury, the perceived quality and quantity of social support decreased significantly, remaining stable at the 2-year follow-up. The duration of SCI rehabilitation is lengthier than the majority of hospital admissions, and many people treated in specialist spinal centres are a long way from their home town. Patients appear to experience a change in their social-support network following injury, reporting that 'you find out who your friends are' .
The changes observed in the social-support scale may reflect such experiences.
Correlation analyses revealed significant relationships between the appraisals and coping strategies participants endorsed at 12 weeks post injury and emotional wellbeing at 2 years post injury. Regression analyses similarly suggested appraisal and coping variables to account for a significant proportion of the variance in psychological measures following discharge from the hospital environment. SOC was evident in the regression models for anxiety, depression and psychological Quality of Life, supporting the findings of previous research. 17 The current study followed a cohort of patients who were receiving rehabilitation care at specialist SCI centres. Several significant results throughout the study highlight issues that may be relevant to clinical care and the provision of rehabilitation services. The study has provided further evidence for the relationship between appraisals, coping behaviour and subsequent adjustment to injury. Significant contributions to psychological variables, such as anxiety, depression and Quality of Life ratings, were made through SCI being appraised by the individual as a 'loss' , whereas those who accepted their injury tended to report better psychological adjustment.
Not only were appraisals and coping behaviours linked to psychological adjustment, but also to physical quality-of-life and functional outcomes, supporting the findings of previous research. 39 The passive and disengaged coping strategy 'social reliance' was found to be significant in explaining the variance in these outcome measures. Clinically, if patients are assessed using these measures prior to commencing active rehabilitation, those tending to see their injury as a loss or those patients prone to using passive and avoidant behavioural strategies to deal with the emotional sequelae of their injury could receive additional support, psycho-education or participate in Coping Effectiveness Training. 40 This may encourage patients to reappraise their injury and bolster self-efficacy such that the occurrence of SCI is viewed as a manageable and unthreatening life event and one after which they can continue to participate fully in social activities.
A further clinically relevant observation was that scores on measures of appraisals and perceived manageability tended to plateau at 12 weeks in this sample. The relationship found between appraisals and rehabilitation outcomes supports the suggestion that early assessment of appraisals may be beneficial in order to provide suitable support and advice during rehabilitation.
The longitudinal design of this study was beneficial in assessing the role of appraisals and coping behaviour in adjustment to SCI. However, it would be useful for future research to follow up individuals with SCI over a longer time frame to investigate the influence of appraisals and coping throughout the lifespan. A major strength of the study is that it was conducted in a number of centres in Europe, including the UK, with participants that are representative of the SCI population, meaning that the findings may be relevant to many individuals with SCI. However, it is important to note that although European SCI centres operate in a similar manner to those in the UK, there may be differences in the rehabilitation process that were not recorded and could have had an impact on the results. Any differences should be considered in future multi-centre research in this area so that we can be aware of how rehabilitation practice might impact on the psychosocial variables measured in this study. Additionally, caution may need to be taken when applying these results to American individuals with SCI, as it is not yet known whether the comparatively short rehabilitation time for SCI in America would impact on the relationships between appraisals, coping and physical and psychological outcomes. Future research is required to answer this question.
A further limitation is the lack of data on individuals who refused to take part in the study or on those participants who dropped out over the 2 years. The longitudinal nature of this research resulted in significant attrition of the sample over time and unfortunately it was not possible to collect any information from these individuals. The lack of information about these individuals means we cannot be sure of the representativeness of our sample or of any impact on the generalisability of our findings. Furthermore, we cannot know whether the 'non-completers' score differently on measures of appraisals, coping, depression, anxiety, social support and so on, than those who participated. There is a possibility that those who did not participate or who dropped out were, for example, more depressed or used very different coping styles and these differences could have had an impact on the results. It is important that this information is collected in future research to ensure that the results are relevant to all individuals within the SCI population. In the current study, staffing resources meant that it was impossible to administer the follow-up questionnaires face to face. In-person follow-up may have minimised attrition rates throughout the 2-year period. Furthermore, this change in data collection may have had an impact on the results as at 1 and 2 years post injury, participants were in an environment that is less conducive to socially desirable responding.
In summary, the findings from this study provide further support for the relationships between psychological factors and subsequent adjustment to SCI over and above demographic and injury variables. The results may have clinical implications for the rehabilitation of individuals with SCI; suggestion was made for early assessment of appraisals and the delivery of interventions such as Coping Effectiveness training 40 to address potentially unhelpful appraisals and coping strategies. Further, longitudinal research in different populations is required in order to add to these findings.
